Cells derived from tuberous sclerosis show a prolonged S phase of the cell cycle and increased apoptosis.
Tuberous sclerosis complex (TSC) is a multisystemic disorder characterized by systemic hamartomas. Although the disease-determining genes TSC1 and TSC2 have been isolated, the molecular pathogenesis of the disease is not understood. We examined cell cycle abnormalities in skin specimens and cultured cells derived from specific lesions of TSC patients with confirmed TSC1 or TSC2 mutations. None of the specimens used in this study showed loss of heterozygosity (LOH). We detected more cells positive for PCNA and fewer cells positive for MPP2 in the epidermis of TSC patients than in the epidermis of control patients without TSC. Incorporation of 5-bromo-2-deoxyuridine (BrdU) was similar in fibroblasts derived from TSC lesions and in normal human fibroblasts. These results suggest that the cell cycle of TSC cells shows a prolonged S phase. Flow cytometric analysis confirmed S phase prolongation in TSC cells. Many apoptotic cells were detected by a nick end labeling assay in both skin tissue and cultured fibroblasts derived from specific TSC lesions. Examination of cyclin levels showed increased nuclear cyclin A and cytoplasmic cyclin B and decreased nuclear cdc2 levels. We conclude that suppression of either TSC1 or TSC2 may change cyclin levels, prolong S phase and induce apoptotic cell death.